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1. EUBHIC

7+ ¥ E (Fraxinus lanuginosa) 1%, MRS %
Z U &5 AR, FERIT Ny MW
LNEEELRBETH B, BUE, Ny NHOT 45 E
FADIZE AL RILHENTRIRShTBY, 20T
NTHRARKICKAEL T WD GEM 1985 ;5 P65 H
1978), VL4E, ALHEEWNO 7 F ¥ EEREH O WA )
WAMELTBY, Ny MEE LTT 4 5 EMELE
A LoD B 20N LERIC L 2T 4 5
HROBESANRKTHDLEINTnE, ZhFEFTIC
7 A ORI R N LERDITHONTE TV S,
BIFZEREEEOA T AL FH 1994 ; &
2005) o f At TIEREMAICHE B0 BKEM S XL
DHENTEBY CEH 2002), A LA SEH A O 7.
PLEINDLEZATHD, THYEDONLEKRZIT)
Fe, AR E S LTRIERMICH AT 52 L, N
v MICE LB EME AT T A VR BEIKT S
CENEETH D, TDOLDITIET ¥ EEAELD
eat, BRAFRERRE & B R LM B WAL 2 OM
Ny MISROD SN LM EOIEEZ WS 22T 5

CEDBRBETHA . Ny MFE LTOMERHEZ &
GHIC B A HEE E T A 5B b ORREREEIC OV TR
D (1979, 1985) @ H M & A HREIZDOWT O
EhH 5N, KRBT ZENEN L MRG DS 3 MRS
DTHY T Lidniin,

AW T, 74 ¥ EOMEME OIS, T
KR L mEFEOBRER~L 2L, 745D
TNy MELTILKFHENE Y2 =2 —=T N,
FIA T v 2 OMBEIEEOEREZ M T2 2
&, TUMHRRKRFHERCHEA SN TN L8y MO
MEFHM & AT, 28y N IARERG I 2 2 b
FEZWSMCTHIEEHME LT, KHOMER
BaAT % o720

2. M#EBLUHERGE

BB OMEZ R 1ITRT, 25D bH, 7
7 & AbiE O JBYR - HmHr oW /Nl (i),
Lo l], SFET, HEHD, Brghr, HroZhn, il
W, 3B X OERH]CTERIN S AR (EAE10~
15cm, £ %40cm), B L WA (Whm~F: 3 x 7 cm,

1 MHOERI (V—R), SEAEDS X ORI

Lot No. 1ot fili PRI - v — A PEAAREL L IRIN~
1 T Y E RiH (RERHK) 3 32
2 T Y E Lo CRERK) 9 35
3 T Y E S CRERAE) 5 14
4 7Y E M (GRERHE) 10 29
5 T Y E Ho ORERAK) 3 30
6 T*TE FrO72h CRERER) 9 39
7 T*TE T CRIRME) 4 47
8 75 E JEE (NLAK) 5 22
9 T*5E T O BpER Ny b 2 6
10 T* T E KEEHPER N Y b 3 6
11 FIAbT v va 474 7FM 5 15
12 AIAL Ty v N=T =7 M 5 15
13 AIAL Ty A Ry I R=ZTH 5 15
14 FIALMNT v a KEEFFER N Y b 1 2
15 VA== TAFTH 5 15
16 YaH—RA—=TF) L7414 7FM 5 15
17 YaH—RA—=TF) J—=AFxa 54 FH 5 15
18 YaH—RA—=TF) NI RZTH 4 12
19 YA —RA—T)I TaEEN Y b 1 3
20 YaH—A—TN KEFWFER N Y B 1 2
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1 747 ARORIGE

F390cm) MWz (K1), B LK,
2Ny PHEAE UTRER S Lk o ik 2 £8) 0
LERYOMESEI~5mOBEIHISELLDOTH
%o

JEEN 2B TP REIRTH L0125 L, &
BT o7 A+ 5 €1, 19804FEIBJAM & L CHIRICHE
Hanhrh s~ (Larix kaempferi) & X F 5 E
(Fraxinus mandshurica var. japonica) O HXF %
FIZR LS THAZONTW 2D THh D, PiJEMEL
DOHIITTFHTHEEIZ S 5~ ALK EMIEHTD
D, ZIPLEMENIZT A S EIIBERE - B
FEHIH20FEDLEFNMZEL THEICERFTH D,
RIAET + 7 ERROTFEW i EEE KE { Rl
Twiz (f@fk 2005)

KM OFTA b7 YT 2dT7 X)) hERED A
YTFATFM, N=T=ZTH, R AR=ZTI, ¥
AH—=A=TNETAF TN, £ 74 T7FM, /—
Z2Fx v a T4 FM, IR T TS L7
(i~ 3 x 7 em, £¥90cm) % w7z (K2),

B
é (KRS
T AV HARE ﬁ/

NP =T

/igjﬁw

J—=A¥xuTAL)

ed 0 500 km
- -7

2 RUA LT YA, vah— =TV ORI

BERED D B, R —AZ Ny MG E LY
DIE, 7aBFERE RFHERCTHER S WPHHL 723y b
DIEWIEL D LM L7z DTH %,

Z IS OFFL S I~ E:20 X 20mm - O I /N
HEAZ RN L72e 7TV EDIMIZ, BASER
4 FHINAEE A ALY, REZIRREIC B U5, Mt
B 7 & A LR AR 2R L 72, TS DALKH
SR L 2 3B IS0 T, BB R T e 0 4R B
WZOWTHIA S OERRZWE L CRBEERE L
720

WL, &S %60cm (28 Y i 2 K2 IRE £ Tz
Wik, CTE2720% ORBREER Lz, B, K
B SR8 L 72 R /N R BRI 1L, — 34 5 35cm &
TOHS % M RERSEH], 5% ©25cm #355 % i B il
VT RRER I O FRER IR & L7z

Ny ML, Ny D 2T IS 2 D] 5 7214,
W75 2 ~ 3ROREAE R L7z, & TO/NRER
RiZ, REE20C - MAFREE65% (HZ1330T - 68%)
ke LR ERA N T EHARREII12%1C 0 B X5
#9 2 RS L 7o, RBERBRICHE L 72

3. HEBAE

R RNRER AR O~ 1 LT ARG (ARW) %
WE U7ce, R0 Bk, WeHREIER, Myt
To7z0b, MFREEOIEWIETR S MER L 72 Bk
2T, TR R, AR, AN E
1T o720 —FBOMEEM BN OV TR ERER 2 17
272

Y B, Bk —ImzEE L, fimic4.9
N x 140mm DIEY E— A ¥ b 2 EAMT B FHETITV,
150mm X [ TOHR Y SO E A 5 & A Wi 4R 5L
(G) %KDz, MIRB AL, HERAOT I E T
TEREL, e Ny ~Y—THETLZ L THEZYE
THHREN S % FET 7+ 94 FIC L DT LC, By
YR (Eg) 2R HFRER, 85k,
HEIE A R, & AWTaER, AT RBR I J1S-Z22101
WHERL L 72 T, i REE D S il v v sk
(MOE), WiFis (MOR), 3 X OHHHTHET
ANF— (U) %, SHEMRESD HBED 5 %o
JEARIR S (5 %LBS) %, HEHEARRER7 O AR X
(CS) %, VAWK HEAMRE (SS) %, fHE
H o B S R i IR AV F— (Ug) %, €
nNENRD. &b, Uk, TR — 267l
BWT, ARG S REBRRAHIE L 72, WEDS
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0.8Pmax T THWA LN ETOMME x & TPHE
NHIMREE £ L7 $72, JIS-Z2101TlE Uy & (f
AL g + B O NnRT) & LTw5b2%, KWf%ET
EEFA T R S8 U & I 5 720 121 B4
HEEZOFF Ug b L7

ARBFZECTIE Ny b E LCEHlid & MEEE LT,
BX Ny baryhba—Lok&, ALY 7TAE—-F
DOMEZ), P E (ML ZE L TR
AARIER W L2 Ete), ROBRE GRETEECBIR
T5), BIXUOHEEDO TLANRT &, 28 L.
IS oWk E, TheEh, LE (SG), HiFims
(MOR) EfFmin I 2 V¥ — (U) 72135
HFWIR = AV F— (Ug), BED 5 %Mo S
(5%LBS), BXUHFY v 7&K (MOE) 72138
Y v 73 (Eq) OFMEIREIC X o CTEFHliAs 1 6B
THhoHEMELZ, 2095, Ny Mozl &
DL LT, HHBREOBB BB TH L Z Lh b,
PR, Uy BPHBNBEZ ENEhois LL
Ug Z3RD B 72D vV ¥ — Rl 7 & o 8l T
B EASLIE L 7 B0 23T, AWFZETIE & U I,
1 iV SRR 0 A T 72 o A AR S PRI BT 5
IANF— (U) 2HNTHILICL, 2OHEO%
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4. BREER
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WRT o T A FEIHKM D SR L 72 B DR
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VIR RN 2 G BTN H - 72720, FRIL
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BIARTD, EICENIERED SN ol £ T
RIFFETIETRTHR AN & LTI -7z,
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F2 B BRIGE (V—2R) HIORBEER CEYH)

B Lot No. ARW SG G Eq MOE MOR U Uy 5%LBS CS SS
(mm) (MPa) (GPa) (GPa) (MPa) (N'm) (N'm) (MPa) (MPa) (MPa)

1 1.7 0.70 1391 13.1 10.9 116 26.4 — 20.2 41.0 —

(13.2) (6.6) (7.2) (4.0) (5.6) (8.8) (13.3) (13.4) (9.0)

2 1.1 0.78 1753 13.9 11.1 118 24.8 45.3 24.1 48.1 16.5
(27.8) (8.1 (15.8) (15.6) (16.0) (14.5) (17.0) (28.7) (14.7) (11.0)  (8.4)

3 1.2 0.69 1427 13.4 11.2 109 20.1 34.2 20.0 48.1 14.1
(8.5) (8.1 (18.2) (11.6) (12.1) (11.1) (22.9) (36.1) (20.0)0 (12.1) (10.9)

- 4 1.7 0.75 1530 14.8 12.0 115 25.7 46.7 22.7 50.2 16.3
(31.8) (4.4) (11.0) (12.6) (12.5) (10.9) (28.8) (22.5) (15.4) (10.4) (16.5)

* 5 0.9 0.74 1535 13.5 10.8 118 22.4 — 26.1 55.8 17.3
(7.4) (3.1) (10.4) (9.9 (10.1) (6.5 (12.1) (8.7) (5.0) (4.8)

' 6 1.0 0.71 1408 14.8 12.0 109 21.7 — 20.5 48.8 15.0
(27.7) (5.0) (9.4) (9.3) (9.6) (5.4)  (19.5) (7.9) (2.9) (3.5)

+ 7 0.9 0.72 1442 13.1 10.3 107 20.3 — 24.4 49.7 15.4
(27.7)  (6.0) (10.9) (13.1) (13.9) (10.8) (16.5) (14.5)  (7.6) (10.0)

Ave. 1.3 0.73 1522 14.1 11.4 113 23.3 43.3 22.4 48.9 15.7

8 3.5 0.73 1595 13.8 10.7 109 32.1 — 20.5 50.5 14.3
(29.2) (4.2) (3.3) (11.5) (11.5) (3.3) (30.3) 9.2) (4.8) (6.4)

9 2.0 0.72 1343 — 14.0 115 26.3 — 19.4 52.7 14.2

10 .1 0.77 1654 — 13.1 129 24.2 — 25.3 56.2 16.6

11 3.2 0.76 1233 15.0 12.5 115 20.6 37.0 22.0 52.7 15.1
& (35.4) (3.9) (7.7) (16.5) (15.8) (10.1) (11.7) (22.6) (6.5) (8.9) (4.8)
7 12 3.1 0.70 1158 15.8 13.0 114 31.1 39.2 20.6 50.3 13.7
/}f\ (37.00 (12.9) (21.6) (18.2) (16.5) (15.3) (68.6) (66.3) (21.1) (10.7) (20.8)
Z 13 5.4 0.73 1373 13.2 11.1 106 25.5 49.3 22.4 46.9 14.3
v (22.1) 4.7) (8.0) (25.1) (22.8) (10.0) (21.6) (22.2) (10.4) (12.2) (4.2)
- Ave. 3.9 0.73 1255 14.6 12.2 112 25.7 41.8 21.7 50.0 14.4
14 1.9 0.74 1463 — 12.5 133 23.3 — 26.0 — 15.8

15 1.9 0.75 1485 17.1 14.1 129 22.7 50.2 21.4 58.6 14.6
(32.9) (3.7) (5.8) (5.8) (5.3) (5.5) (12.7) (14.0) (5.4) (5.3) (3.3)

16 3.5 0.70 1427 15.6 12.9 124 21.7 44.0 17.3 57.3 14.4
v (31.0) (1.6) (7.9) (6.8) (6.1) (3.1) (13.3) (14.9) (6.6) (3.2) (5.7)
7:;‘ 17 4.1 0.69 1307 15.3 12.5 112 20.4 38.4 16.2 51.6 12.9
)]( (38.7) (6.7) (14.8) (7.4) (6.0) (3.5)  (20.0) (34.9) (15.4) (3.4) (13.7)
_} 18 1.8 0.72 1379 18.3 15.1 128 30.4 54.9 18.9 58.5 14.8
v (19.1) (1.2) (5.3) (2.6) (2.6) (0.9  (28.2) (29.4) (2.1) (1.8) (5.7)
Ave. 2.9 0.71 1401 16.5 13.6 123 23.4 46.6 18.5 56.4 14.1

19 3.6 0.73 1452 — 12.5 120 20.2 — 20.6 55.0 —

20 2.1 0.74 1570 — 14.9 138 19.3 — 19.2 — 14.9

ZRER, LRSI, TROBIMPAICEIRE (%) &R L7,
ARW: PR, SG: SR (FAK12%), G: ¢ ANWILRE, Ei: BT > 7%, MOE: il > 7
K, MOR : X, Ut Bl R A ¥ —, Uyt G F W 3 L ¥ —,
RS, SS & AKH S

5%LBS : 5 %uIEMGRE, CS
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£3 T 5 TRRMROTRIML M5 EH DR T

B oW OE 5 i
E3| iyiidia
PROGHR  PROGEN  $RIGRE  SRIGEN
ARW 6 36 0.68 0.12  5.52"
SG 6 36 0.0065  0.0021  3.13*
G 6 36 120248 39639  3.03*
Eq 6 35 3.34 2.94  1.14
MOE 6 36 2.52 2.02  1.25
MOR 6 36 128 148 0.86
U 6 36 37.08 26.04  1.42
Uq 2 18 278.49  135.98  2.05
5%LBS 6 36 27.01 9.92  2.72
CS 6 33 59.88 20.45  2.93"
SS 5 31 6.48 3.05  2.13

URRKEE 1 %THIEAED Y, T ARKIEES BTHEED Y

Eq & MOE 2o TR TH A& IERD
LN ehorzs, mMEkFEkoBmEZRL (3),
ELLEBEICHVWTHRELEZZ W L2%bh o
720 Wi OMERENZ0.959TH Y, Eg/MOE DD
PIMEIE1.235TH o7z (K4).

Ug Z 2Dl IO, H & o 3 & o bk
IZOWT O RMEEM T HERZ 1T > THRD2AS, #i1Y
i B O i T 72 b Al # 2 S 3kd 72 U & [’k o
MZ/RL, UiORbYICUZIBEE L THALZ L
HIRE NIz W OMEIFREL0.808T, Uy/U D
DOFHEIZL.768TH -7z (M5). &k, MHEEHITR
BRIZX 2 Uy OWEMBITIZIE S D ED LWV &) iy
(5% 1985) d 1, KREBOMRTH 2D L9 Zfi
MAHE Sz,
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5 HWINFHEL AL F— (0) & HEIFRINT %
V¥— (Uy) OB (%7 — 5 I3EEARTIME)

5 %LBS Ot 1320.0~26. IMPa O #ifH & 7
D, THRIGEOKTFIYIE22.4MPa Th o720 K312
R L7z & )BT O/N S WFIRENT & #0722 500 TP
YEOEPIH LN TH Y, HEEIBBSNLHRE
otz

WIRA AT OV TUE, A & H S ET oK R A
BIFCH Y, MEZRIL 225 AS R B L Cltk
DEFVIMTH B Z LN S h, —TF5, WHEET
i, Ny MEREICE D A RED S B SG L 5 %LBS
WCAHEEPR SN 00, HEKEIRNDDTH
o7z F72, MIFEREOIECTH 5 MOE, MOR, B
LUV OV TIEEREESHRN SN h o7z, HRIE
RIS DO W T I Ze MR AV S W 2 L ATRIE
=y (A

4. 2 MEREECBERFMORERGR

Wb O R B L7z A b E21TH LT
i, WRCHEWEESEETT A Y EEHERT B )E
B L 2 B, RNy ICE LM ED T
FTTEEERT LD ENTIUEND L, €2
T, WHWOKKRET & EL Y VRS TRE
L7274 5 EOMERTRD 720, R204E/12 A Tk
MENCTRIFRERREER R LZEEOT7 4 5 €%
MM R L L, BIEHTHRE LR TH 2 7 FRIUHE
DRGSR L L 720

JE R O RERIR D ARW XK ERHM & FARIZ 5
NOZEFHKE h o 7275, FIHfEIZ3. 5mm & KK
D2BULEDEDLO TRIFAMAKREZR L7720 —H
T, ARW & SG OIICHBIBRIEED SNT,
LT, SGOTHHEIZIEENR & Z DM RKMKIZS
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R4 MR ORI 2212 B 5 2 0 BROIAT R R

H oW OE 55 #
E3| St
AR BYREPY BIRERY AR
SG 2 74 0.0031  0.0025  1.25
G 2 74 416136 39634  10.50™*
Eq 2 73 39.08 3.85  10.15™
MOE 2 72 31.28 2.52  12.43"
MOR 2 72 757 134 5.66™
U 2 72 41.51  54.48  0.76
Uq 2 50 92.73  174.74  0.53
59LBS 2 74 105.87  10.08  10.50™
CS 2 71 368.91  23.77  15.52"
SS 2 68 18.95 2.90 6.53"*
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Summary

Almost all of the aodamo (Fraxinus lanuginosa) used for manufacturing baseball bats is being logged
from the natural forests in Hokkaido. This has raised a concern regarding the depletion of resources. To
obtain the fundamental data necessary for establishing aodamo plantations, the mechanical properties of small
clear specimens of the aodamo logged from eight sites in Hokkaido, white ash (Fraxinus americana) and
sugar maple (Acer saccharum) logged from five sites in the United States, and the baseball bats broken at
the NPB (Nippon Professional Baseball) and college baseball league of Hokkaido games were investigated.
The following properties were measured: average ring width (ARW), specific gravity (SG), modulus of rigid-
ity (G), dynamic modulus of elasticity (Eq4), static modulus of elasticity for bending (MOE), modulus of rup-
ture (MOR), energy absorbed during bending fracture tests (U), energy absorbed during impact bending
(Uyg), local bearing strength (LBS), compressive strength parallel to the grain (CS), and shear strength (SS).

As a result, significant differences were observed in the values of G, 5%LBS, and CS of the aodamo log-
ged from different sites. MOE, MOR and U that were important properties for baseball bats had no dif-
ferences among logged sites. No significant correlations were observed between the AR and other mecha-
nical properties of aodamo, except U. Therefore, it was suggested that rapid growth and suitable mechanical
properties for baseball bats could be stand together for the aodamo plantations. Significant differences among
aodamo, white ash, and sugar maple were observed in the values of G, E4, MOE, MOR, 5%LBS, CS, and SS.
The specific MOE of broken baseball bats was high; this was suggested to be a mechanical quality index to
the material for baseball bats.

Keywords: Fraxinus lanuginosa, Fraxinus americana, Acer saccharum, baseball bat, mechanical property



